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To evaluats various psmumatic eheck valmes £or the purpows of determining
perts scoepteble for wsapon systen usage. '

Spsoificslly, this investipation vequired evaluation of poecmatio chaok
valves supplied by the ValeAero Divisicn cf Daveo Indusuried, Jmmes-Pomd-Clark,
Perkar Aircraft Company and Sealol Corporation. These items were to bs subject-
od to pneumatio and envircrasntal conditions 1nolu<!ins prosl prassure, flow
calibration, eracking pressure, seating rressurs, vibratien, goselaration, low
tempsrature, corrosion and 1ife cyslee

CORCLUBICH
The trond of testing indicsted that mome of tho valvea fulfilled all tho
requirenents, but that generally the Janes=Pond-Clark valwea uere for superior
to the others evaluated.
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il Heded 309 (1/2 inch tube- sise)
i . - ) e
T . Serial ¥o's, 1001 and 20G2,
W ' T

3 o Bo  Zamscolund.Ciark (Ofrele Sealj

D Pesedana, Ceidfornia
¥odel 8404877 (1/2 insh tube sise)
Serisl lio%s, ¥ and 2,

So Farksy Alravals OQoemuer

 los Angeles, Oalifornis
Pt

Model XLL1-570350 (i/é inoh tube sisa)
Serisl Yo'm, 3 and 20

de Sealol Corporation

) Providonos; Rhods Islend
Model COR00THM (1/2 dnsh tube sise)
Serisl Koss, 3 and ko

Pasadona, Caiifornis .
Modal B698-8TF (3/6 dnsh tudbe s8lwo)

Sorial Hots. 3 und h.
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be Sexlodl Corporation
Providanoe, Anods Island
¥oded, COF00TEME (3/8 irsh tubo sisa)
Serisl Nols, 1 and 2,
PREOCEZDURE ANHD RRSUL'E -
Parsuant 4o Paragraph *D* of the test requext, "Datailsd Roquirsments and ¥andse
tory ProceCures® (Be:fs:rimasj 1), the following operations were performsd snd the
indicated resulzy were recordeds ‘
1, Disaseembly, Inspection and Ressssmbly,
2, Procedurs: Bach check valve was disassesbled, inspasted, cleaned as -
necesssry, and rosssambled, Bxploded views of ’esfpiod velves are .zhm
by Figures 10 tkrough s

be Resultes

VALVE SERIAL WO, CONDITION
Darco Ind, 8/§ 1001 | Contaminated |
Dereo Ind. 3/% 1002 Contaxinatad
Jamagz-Pond-Clark 8/u 3 S3aan
James-Pend=Clark 8/ 2 " Olean
Junss-PondaClark 8/ 3 Contaminsisd
Jangs~PondeClark 5/8 L Ooatsminated
Parker Adroraft 8/ 1 Contauinated
Parker Alreraft 8/% 2 Centaninsted
8ealol Corpe 8/81 Contedinated
Sealol Corpe s/ 2 ' Conteminated
Szalol Corpo 8/8 3 Centaninatod
8ealol Corpe 8 b Centominated
Contaninztion oonsigted of oil, wster and dirt,
The 8caloel valves exhibited pocr workmanship, f.e,,
teol mazka, rough threads, burrs, ote,
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| 2. Proof Preasue

Prooadize: The outled porTh wes cepped end 2k0 pol msumstic pessure

.ﬁlammﬁﬁmmrws’ma 1eakage was checksd by

mEmaczensse Bqeipment uecdr puermatis test bensh and 4 0 - 200 3ol

1

Reenilas |
YALVE "GEBTAL %0, | HELIUM IRAKAGR: DBubbles/min,
Deroo Inde 8/¥ 1001 Wens
Darao Ind, 8/% 102 Fens
Jasspetond=0lark | 8/W 1 _ Fewo
. Samsg=FondaClark , 8% 2 Nons
JenesePond-Clark | 8/¥ 3 Kons
Jumsg=Yond-Clazk | Sk Koz
| Paxker Aiveratt | 8/K 1 Hone
Perker Adrorafs | S/ 2 . one
Saslal Corp. 8/% 1 Fonew
Sealcl Corpe 8/u 2 Honaw
Sealol Corps 8/8 3 Honon
8ealod Corpe 8/% b Hemers
® After lapping seat end poppet of valpe.

3o Flow Oaldlration,

Proseduras Helixm was uscd as the wopking fluid and conversion factors
vore utiliacd to comvart flow meter readings fronm nidrogen to helium
valuon, The terporature tepping point, indisated on tho orifics dbarrel
(Indax T3, Figure 1),wes ineorroctly losatod and a factor of 10°F was
addad to a)l tomporature roadings &u an allzmpt to cmlate upstrean
tooporature at the upstroan pregsure tapping lecation, Sisndard

LIPS A
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5.

conditions 1mposed on A P were 59°F and Wi 7 pali pressars.
be Rezults: %f‘?@?ingm 9

Cragking and Ressating.

& Procedure: Pressure {hslimm) wes apyidsd st the inlet port until ths
second bubbls of contiruous leakege was observed, then the preseure
reading was recordsd, FPresmwe was roduasd until the poppet ressated
art leaksge stopped, then this prsssurs rsading was recorded.

b, Resultss

VALVE BERYAL #O, | ATEEAS® %%g?;o) m %ﬁé‘éﬁ)
Darcs Inde 8/ 1001 1.8 0.9
Dareo Ind, g | 22 Zal
Jumea-Pond-Clark | S/ 1 7.8 1 603
JamagePondeClavk | 8/ 2 7.7 .3
JanssePond0lark | 8/ 3 546 5.0
JemaseFond-Clark | S/ L be3 A 1.0
Ferkor Mreraft | S/% ) 1.5 1.1
Parker Atvoraft | 8/M 2 1.1 1.0
Sea10l Corpe 8/ 1 1.3 ' 1.1
Bsalol Garp, 8/u 2 1.5 1.2
Bealol Corp. &N 3 0.9 009
8colbl Cerpe s/ k 2.2 L2

Baelk Prosouro and leakage,
8. Procodurcy FHoldum wos applied in tho cheak (vowerco £acw) dircobtion ond

——— - s wroeon e - R o tn ~ - e a4 s wmen mm < - e e i e e
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Jeskage wes detersdned by observing bubbier soidcn fins bubdler used
w8 & Herism Cospmry, Hodel Col2hl), Pressire (AP in inches of H30)
waz msepused by & veter ssmemoter esrces the specissn; ad by a pressurs
méin:tzgenmﬂsapnammmr@gadmm
mmMmummamm.

"%y Bsmltss
VALVE WOIRLG SERIAL ¥0,| A P PRESSURE | LRARAGR(EUBBLES/MIN,
Darco Ind, 30400 8/ 1001 | 1 to 2k in, B0 25
B,865¢50 338 o
Dargo Ind, 36h00 81 2002 | 1 %o 2k 4n, H,0 s
-pRis )
Jemes-Ponde<Olark | 8l0A-BTT 8/H 1 | 1 to 2k dine HYO 15
) g 0
JwrosaPondeClark | 8404=81T 8/K 2 1 0.2l in, H0 15
“50: pitet 0
JamssPend (lack; 8602677 8/ 2 11 4o 2l in, H.0 -4
0,865:80 padg )
Jazes<Pond-Clark | 8694-6TT 8/ Lk | 1 to 2l 4n, B0 5
) '9.86550 padg . ©
Pagkor Alroraft | 1111-578350 S/8 1] 1,2,8,& 18 in, B0 {184,200,400, & LSO
S ;[
Perisr Alvoraft m1¢578350 S/E 2 &%ﬁ%@%o 320 58,1115,?, & 12
# Ssalol Corpe | COS0TEMM 8/N 1 1,2,6, & 18 $n, H;0{0,0,2, & 7
Th,30, & 60 peig 2 | 1221b & 75 oo/t
# Sealol Corp. | CO900P&DM 8/8 2 | 1,2,6 & 18 4n. H,0 {0,2,13 & 50
10,20, & 60 psig” |50,100, & 550 co/min
# Sealo) Corp. | COOOR&M S/W 3 | 1,2,6 & 18 4n, 0,0,0, & 1
13,5_0, & 60 polg sﬁﬁ?’& 16 co/min
& Soalel Govp. | COSOUTEMM 8/M & | 1,2,6, 18 4n, H,0 |0,2,11 & 39

10,20, & 60

253,75 & 300 go/min

timos,

S

« Tostod aftor Scalel valve seat end poppet woro lepped and peliched thres
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6.

Yibration,

2« Procedures 2wk spedimen was zounted in s fixwre whieh in +m ws
bolted vo & shaker, Presmorisad heliux was apsijed & the cutlst port
before vibretion commmuted, Iwposed AP was sterted st 1 inch of H30
asross the velva, IP lsaksge osourrdd, the vimvetisa frogusncy sweep
was stopped and additicual pressure aprlisd until lsakage,indicsted by
tubbling, ceased; &b which point ths swesp wae contineed, Isakage
was inditated in s bubbler. Vitration wes conducted throngh & comstant
Oow~mmpnm%fwm%85mw:éﬁmtm‘gm
ation vas applisd to 2000 cps,

b. Results: See Pags 8.
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G the recosmrdation ¢f the cogrizact daperizectt,
gTaizatiom of 228 Sexlsl valves wary Raoomiliz=el
bezsuee of persdistsat ecasgirs Issxage,

Aeoelsratdcn Tesi,

£

be

Frovedurs: EBich zpechient w25 maatad < 8 Fistore zocasd © B9
ascalaration tadbla, Prigaars {Beliva) wes appiied to the ostliet 372
ard ths inlst pw% w23 comagtad to a bebdler tarwugh O3 cresmzR
system of ths acceloration tadls, mveln,inq:gzme,m;ﬁ%
urized pricr 4 ths 10 g test ascelszaticn. Tas tagh conzisted of Fivs
mme pey vzlve in five dissimilax positizas, ﬁzfm‘wﬁmw’
in the socelavatisn test weres (1) specimen perpendiczlar 42 piszs
of rotation, {2) spsnimen ir the rime of rotziimm and parpandicsisy
o the rovolving aras of the tebls with the frss flow in ths direction
of retation, {3) smne as pozition 2 zzvept thet Dree flov wes in the
drecticn opposite to rotation, (L) specismen in the plass of rotalism
and pargzllel to the revolving arm of ths ¢201s with fres fiow &xiy
frou the oenter of rotation, {5} name as position U exnept thst free
flow was toward the canter of rotetiom.

Rozulte: Bes Mugs Nos, 10 and 11,

S e (e —q -
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8. Lov Temperaiure {also includes *ILeskage after Low Tespereters?).

a. Procedures 3Sasah specinen was Jublectad (o the tamperature envirooamnd
by being placed in 2 tesperature chamber for a rsasonabis soak perisd
ad then tested Por oheek (reve~ss flow) leakage, The order of testing
wes idanticsl for eash test conducted, s valvs was subjected 40 &
frea flow of kolium gas to assurs poppet moveweat, and then ths flow
m;pwutbmmmamamar-IMat
HpD te & P~ &0 poig,

Isaksge was observed in & bubbler and the amount checked for twe
winitos at ssch pressurs,
b BReeultas anono
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$« Corrosion,

1.

.

8. Proosdure:r The 1/2-inch dismeter sunes=PendeGlisk, Darss, and Ferier
valves wer's qudjooted to INFEA interzally for a perisd of sewem diys,

The 3/8einoh diamoter Juwes~Pend<Clark valves werg subjesiad to JP=h

internelly for ceven duys {ses Figures 15, 17, 18 snd 19).

b, Re3uits:

{1) Jemse=Pond.Clark, 1/2«4nch, 3/ 1. No visible internal dsmage.

(2) Darec Ind,, 1/2«insh, 3/¥ 1001, The "Kel-F® (elastomor) seal ring
en the poppst valve was ohserved to bs locae and was sasily
romoved, due to the actica of the 2~ " . Mhe adhesive or on the
ring itself,

(3) Purker Afreraft, 1/2-insh, 8/ 1. The flaprsr seat, of "Kel~F*
(elastomr), was obaerved to be affectad a3 it had a wavy
configursiion afiesr the Tekt.

(k) Yo dumegs was evidenced by the James—Pond-Clark 3/8-inoh dismetor
valves sither during or after sudjection to JMi,

Leakazo After lLow Temperature Test (No. 8).

8, PMrecedures This test was performed on all apecimens, except the Sealol
units, coneurrently with the low tomperstuvre test {¥o, 8),

b Resultss There wvas no diffarenc~ batween the resulis for thiz test and
the results chiained at wmdisnt temparaturs in the low tesperaturs test
(Fo. 8).

Proof Pressurae, After Low Tempsrature and Corrosion Yests,

& ogedursy The ontlot port was oapped and hellum wee applied at 240 psi
pregsure to the inlst port for five mimutes, Laakage was chooked by
SubIBIY e,




[T LOCEKHEED AIRCRAFT CORPFCURATION

Page 15

]
VESSILE SYSTEWS wiviSiCh REPORT m@aﬁ

3.

12.

be

Bssulte: These two tests caussd no visidble nor physical damage to the
external seals, This is substantiated by proof pressurs result observas
tions, of mo lezkage, vhioh were idemiiesl to the resmlts obhﬂ.nod‘fral
Test No. 2 {Proof Pressure) on valves from Derco Industries, Jamss-Ponde
Clark (nd Parker Aiveraft. .

Life Cycles

rooedurss The oheck valve test seteup snabled helium fiow through w0
watd simltanecusly (see Figure 15), Solsnoid valves wers arranged o
allow prescurisaticn of the system to 55 pel and then to allow relesss
of the pressure on the upstrean side, thereby tapping She 55 ped-
pressure on the downstream side of the check valvee, The dowtisiream -
ressure was then Mlessed and the sycle wes repested, FEach valve wes
subjected t 1000 yoles. -
vidannad dnvine sy ufvee

the test,

Lerkage After Life Test,

8e

b,

Procaduras The valves were subjected to free flow (heliwm), to asmuxe
poppet movement, and then flow was applied in ths reverse direction 1a
a rangs from A P = 1 inch of Hy0 to AP = 80 prig. Leakags was cbssrved
in the bubbler and the amopunt checked at each pressure as indizsled in
the foliowing paragraplie.

Resultss See Page 1S.
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leaimze Aftar Life Test in BubdlesPer-iimite at Taricus Pressures

AP in inches of Hz0 AP (peig)
Tw T]2] 6] B| & | e
Dareo Industries 8/% 1002 2L | Nk | 108 | 128 | 200 | ALY valvess
Jame<Pond-Clsk 8/% 1 6§ |12 | 36| 109 | 125 | Too my
Jomes~PmdeClark S/ 3 2| 8| a4y | 8 | 83 | budblas %o |
Paricar Alvezats 8/ 2 67 18k | 67 | 128 | U3 | oount,

li. Disessembly and Inspastion,

taaperature tests,

After disoaemily, tha interior of the valves showed np deletericus natter
with ona exseption, the JamesePondellirk 3/8<inuh dismeter (8/H 3) had
m-slobulu on the threads snd on the various intermal surfeces (ses
Figere 11). This may asount for the odd results obtained in the low

e e v ot

clden. o vahObe .

oI o . e o aOE S N arcs ...
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DISCUSSION

The test results presented herein represent the dats obtained from an exteasive
sveluation progran sonforming to the Job Request 200150 submitied with the tsst
specimena.

The pequirement of saro leekage was uncbiainable by any one valve of the enlire
zequested teet applicaticas.

Atho@ the JansseFonaClavk valves showed generally the bsst rmiﬁﬂ,,\i# 18
believed thet the Valedero-Darvo Industfes valve waa not designed for the
oritical requiremsnts ol sealing & A P of one insh of ﬁi{;r? Emm, .‘.Qa .
strorger spring were used, the valve could stillmsttm cmmgpmmro- '
quiremant end would then be Wwad autﬂcianﬂ& to Bql ‘cmmiu a secqz;;l
chole to the James-FondsClark cheek valves, from a presaure aéalixigﬁmbigte

8ince all valves appear to hava inadedquate flow rates, i't may be necessary
revaluate the flow requiremmnts or redesign the v:alw co.i'l!ism?;&icna 'th £low
qurves for the dxmes~PondeGlark valves indicate coparate characteristics for
exch constant upstreom presgure. This separation was umm %o @e varishle
fiow area Wrought about by the movemsnd of the poppat ';'e;,a&va to the -auto

Evaluation of the Sealel Corporation velves waa abandonsd uring the program
apor. tho rocommsondatien of tho cogmisant dopartmont. The wvelves leaked axceoge
ively alter mumsroue altenpia to reduce the lsakege by machininz and lapping the
goat and poppot cembinaticn, Tooto to which the Soslel walves wors act gube
Jestod erc as follmms accalsration, low tcaporature, corrosion, leakage aftor
lsu temperatu.u, proof prescure, lifo cysle, and lenkage afber 1ifo toat.

LG VS AN
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1. zwewm Branch Jeb Requast 20050 (Service Wusber
3153) dsted Ssptexber 5, 1957
2, Tavevoffise Hotebock Pages IN 15702 stavnght IN 15729,
. 3 “Tockiead MED Binsrint Bambir 10605LB<) snd 10605521 fo
" Oxidlser md Fuel Chack Velves, respoctively,
" L Informstien tramammitted to Vehicle Depsrimsat by Bl Pebwuary 1953.
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